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1. A lubricating oil comprising a polyether polyol fatty acid ester 
obtained by esterifying a neopentyl polyol alkylene oxide adduct with a 
fatty acid having 8 to 22 carbon atoms, wherein the adduct is a 
neopentyl polyol having 2 to 6 hydroxyl groups that does not have 
hydrogen atoms at the carbon of j3 -position of its molecule to which 1 
to 10 moles of an alkylene oxide are added. 

2. The lubricating oil of claim 1, wherein the neopentyl polyol is 
selected from the group consisting of neopentyl glycol, 
trimethylolethane, trimethylolpropane, trimethylolbutane, 
trimethylolhexane, ditrimethylolpropane, pentaerythritol, and 
dipent aerythritol . 

3. The lubricating oil of claim 1 or 2, wherein the alkylene oxide is 
selected from the group consisting of ethylene oxide, propylene oxide, 
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isopropylene oxide, butylene oxide, and isobutylene oxide. 

4. The lubricating oil of any of claims 1 to 3, wherein the fatty acid is 
selected from the group consisting of caprylic acid, capric acid, 
undecanoic acid, lauric acid, myristic acid, palmitic acid, isostearic 
acid, oleic acid, arachidic acid, behenic acid, and lower alkyl esters 
thereof. 

Column 1, lines 26 to 31 
[Field of the invention] 

The present invention relates to lubricating oil that can be 
preferably used for lubricating oil for rolling, engine oil such as 
lubricating oil for 2-cycle engines and 4-cycle engines, industrial gear 
oil, hydraulic fluid, lubricant for fiber, and the like. Especially, the 
present invention relates to such lubricating oil having an excellent 
heat stability, a low pour point, a high degree of oil film retaining 
property, and biodegradability. 

Column 4, line 33 to column 5, line 2 

[0022] 

[Examples] 

Hereinafter, the present invention will be described by way of 
examples and comparative examples, but the present invention is not 
limited by the examples. 
[0023] 

A polyether polyol fatty acid ester was produced by using a 
polyhydric alcohol alkylene oxide adduct and a fatty acid ester shown 
in Table 1. Among the production methods of them, production 
methods of Examples 2, 3, and 5 are shown below. 
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[0024] 

<Example 2> 

First, 80 g (0.296 moles) of an ethylene oxide adduct of 
trimethylolpropane (molar amount of addition: 3), 198.6 g (1.066 moles) 
of methyl caprate, and 1.4 g (0.5 wt% with respect to the total weight of 
these starting material) of sodium methylate were placed in a 500mL 
glass reactor equipped with a reflux condenser, a thermometer, and a 
stirrer. Then, the mixture was allowed to react at 220°C under a 
pressure of 110 torr for 6 hours. After the reaction, the reaction 
mixture was washed with 112g of water twice to remove the catalyst. 
Then, residual methyl caprate was removed by topping at 220°C under 
the pressure of 0.3 torr, the reaction mixture was filtered, and thus, 
213g (yield is 98%) of a poly ether polyol fatty acid ester which is clear 
yellow liquid was obtained. 

Page 4 (Columns 5 and 6) middle portion 
[0027] 
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[Tablel] 





Polyhydric alcohol 


Alkylene oxide 


Fatty acid ester 




EO 


PO 




1 


Trimethylolpropane 


3 


0 


Methyl caprylate (C8) 




2 


Trimethylolpropane 


3 


0 


Methyl caprate (C10) 




3 


Trimethylolpropane 


0 


3 


Methyl caprate (C10) 




4 


Trimethylolpropane 


0 


3 


Methyl undecanoate (C11) 




5 


Trimethylolpropane 


0 


3 


Methyl laurate (C12) 


Exp. 


6 


Trimethylolpropane 


0 


3 


Methyl myristate (C1 4) 


7 


Trimethylolpropane 


0 


7 


Methyl palmitate (C16) 




8 


Trimethylolpropane 


0 


8 


Methyl stearate (C18) 




9 


Trimethylolpropane 


3 


0 


Methyl oleate (C18F1) 




10 


i nmetnyioipropane 


0 


10 


Methyl eicosanoate (C20) 




11 


Neopentyl glycol 


0 


3 


Methyl laurate (C12) 




12 


Pentaerythritol 


0 


3 


Methyl laurate (C12) 




1 


Trimethylolpropane 


3 


0 


Methyl butylate (C4) 




2 


Trimethylolpropane 


0 


0 


Methyl caprate (C10) 


Comp. 


3 


Trimethylolpropane 


0 


0 


Methyl laurate (C12) 


Exp. 


4 


Trimethylolpropane 


0 


11 


Methyl laurate (C12) 




5 


Trimethylolpropane 


0 


0 


Methyl oleate (C18F1) 




6 


Trimethylolpropane 


0 


10 


Methyl tricosanate (C23) 



Column 5, lines 44 to 47 
[0028] 

Regarding the polyether poly ol fatty acid esters obtained in 
examples and comparative examples shown in table 1, the dynamic 
viscosity, the viscosity index, the pour point, the friction coefficient, 
and the load carrying capacity were measured and the hot tube test 
and the oxidation stability test were performed. The measuring 
methods and test methods are shown below. 

Column 6, lines 46 to 48 
<Test Methods> 
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Dynamic viscosity: measured according to JIS K2283 
Viscosity index: measured according to JIS K2283 



Page 5 (columns 7 and 8) middle portion 
[Table 2] 



Test Item 


Example 


1 


2 


3 


4 


5 


6 


Dynamic viscosity 


100°C 


5.30 


6.06 


6.70 


7.46 


8.16 


9.50 


40°C 


25.0 


28.30 


34.07 


38.83 


43.60 


53.70 


Viscosity index 


151 


169 


158 


162 


164 


166 


Pour point (°C) 


-42.5 


-37.5 


<-50.0 


-42.5 


-20.0 


-10.0 


Friction coefficient 


0.13 


0.13 


0.12 


0.12 


0.12 


0.13 


Load carrying capacity 
(MPa) 


0.196 


0.196 


0.196 


0.245 


0.245 


0.245 


Hot tube test 


9.0 


9.0 


9.0 


9.0 


8.5 


9.0 


Oxidation 
stability 
test 


Increase of 
acid number 


24h 


9.4 


9.5 


9.4 


9.4 


9.6 


9.7 


48h 


17.5 


17.5 


17.0 


17.3 


17.9 


17.2 


! Specific 
viscosity 


24h 


0.95 


0.90 


0.98 


0.94 


0.90 


0.99 


48h 


0.96 


0.94 


0.97 


0.96 


0.93 


0.97 


Test Item 


Example 


7 


8 


9 


10 


11 


12 


Dynamic viscosity 


100°C 


11.11 


12.50 


10.68 


14.21 


5.33 


12.71 


40°C 


64.7 


76.30 


60.27 


90.12 


25.10 


76.70 


Viscosity index 


157 


162 


168 


163 


153 


158 


Pour point (°C) 


-5.0 


-5.0 


-45.0 


-2.5 


-40.0 


-2.5 


Friction coefficient 


0.12 


0.14 


0.13 


0.13 


0.12 


0.11 


Load carrying capacity. 
(MPa) 


0.245 


0.245 


0.245 


0.245 


0.245 


0.245 


Hot tube test 


9.0 


9.0 


7.0 


9.0 


9.0 


9.0 


Oxidation 
stability 
test 


Increase of 
acid number 


24h 


9.5 


9.8 


9.0 


9.5 


9.4 


9.5 


48h 


17.1 


17.4 


15.4 


17.8 


17.5 


17.4 


Specific ! 


24h 


0.91 


0.93 


1.92 


0.97 


0.99 


0.91 


viscosity 


48h 


0.95 


0.98 


3.15 


0.99 


0.99 


0.98 
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